The genus Vogesella was proposed by Grimes et al. (1997) to accommodate bacteria which have blue-pigmented colonies with a metallic copper-coloured sheen. The blue pigment was due to the presence of indigoidine (5,59-diamino-4,49-dihydroxy-3,39-diazadiphenoquinone-[2,29] ), and at higher concentrations of this pigment the colonies appear with a metallic copper sheen (Kuhn et al., 1965) . At the time of writing, the genus Vogesella comprises four recognized species. However, except for the blue colonies of the type species (Vogesella indigofera; Grimes et al., 1997) , colonies of the remaining three species, Vogesella lacus (Chou et al., 2009) , Vogesella mureinivorans (Jørgensen et al., 2010) and Vogesella perlucida (Chou et al., 2008) , are colourless. Here we describe a novel species of the genus Vogesella for a blue colony-coloured bacterium.
Strain JC141
T was isolated from a soil sample collected from an alkaline soil (pH 8.8) at Mau, Uttar Pradesh, India (GPS position of the sample collection site, 26 u 79 44.130 N 83 u 329 E) on 6 March 2012. One gram of air-dried soil was serially diluted up to 10 24 dilution and 100 ml was spread on an agar (1.5 %) medium (pH 8.0) containing (g l 21 ): KH 2 PO 4 (0.2), NH 4 Cl (0.25), KCl (0.5), CaCl 2 . 2H 2 O (0.15), NaCl (1), MgCl 2 . 6H 2 O (0.62), Na 2 SO 4 (2.84), HEPES (2.83), yeast extract (3.0), peptone (3), Casamino acids (0.5), glucose (0.5) and sodium pyruvate (3.0). Purification was done by repeated streaking on agar plates and the purified culture was preserved by lyophilization. Purified cultures were grown in a conical flask (500 ml) with shaking (160 r.p.m.) in the above described medium (pH 8.0). For routine culturing and for physiological tests, strain JC141
T was grown at pH 8.0 and at 30 uC. V. indigofera LMG 6867 T (5ATCC 19706 T ) was used for comparative taxonomic analysis.
Morphological properties (cell shape, cell division, cell size, motility) were observed by light microscopy (with an Olympus BH-2 microscope). In vivo absorption spectra were measured with a Spectronic Genesys 2 spectrophotometer using sucrose solution for cell suspension (Trüper & Pfennig, 1981) . Growth was examined in the broth medium described above. Buffered medium (K 2 HPO 4 -KH 2 PO 4 buffer for pH 5-8, NaHCO 3 -NaOH buffer for pH 9-11 and NaCO 3 -NaOH buffer for pH 12) was used for growth at different pH. Salt tolerance was tested at different NaCl concentrations. Vitamin requirement was tested by replacing yeast extract with single and also combinations of vitamins as growth factors. Growth was measured turbidometrically at 540 nm in a colorimeter (Systronics). Various biochemical tests such as hydrolysis of starch, casein, pectin and gelatin, indole production from L-tryptophan, denitrification, and chitinase, oxidase and catalase activity were carried out in the prescribed media as mentioned by Cappuccino & Sherman (1998) . Polyhydroxyalkanoate (PHA) granules were observed from cells 
6.5-10.0 (8.0) 6.0-8.5 (7.0-7.5) 7.0-9.0 (7.0) 7-9 (7.5) 6-9 (6-7) Temperature range (optimum, uC) 25 starved of nitrogen for 5 days, stained with Nile red according to the protocol of Tyo et al. (2006) and viewed by confocal microscopy. Other biochemical tests were performed using the GN2 MicroPlate (Biolog) prepared according to the manufacturer's instructions. Sensitivity to different antibiotics was tested after spreading cells on Mueller-Hinton agar (HiMedia) plates (incubated for 4 days at 30 u C) using readymade sensi-discs (HiMedia) with varying amount of antibiotics and the zone of inhibition was compared according to the instructions of the manufacturer (HiMedia; www.himedialabs.com) for susceptibility testing.
For cellular fatty acids, cells grown in the above medium were harvested at exponential growth phase, representing around 70 % of its maximal optical density (100 %50.8 OD 540 ). Forty milligrams of bacterial cells was subjected to a series of four different reagents, providing saponification, methylation, extraction and sample clean-up of fatty acids and thus enabling their cleavage from lipids (Sasser, 1990) . The fatty acid methyl esters thus obtained were analysed by GC using Sherlock MIS software (Microbial ID; MIDI version 6.0; Agilent 6850; peak identification was done based on the RTSBA6 database) [Sasser (1990) ; revised at www.midi-inc.com]. The peaks obtained were labelled and equivalent chain-length (ECL) values were computed by the Sherlock software.
The polar lipid profile was analysed by extracting polar lipids with methanol/chloroform/saline (2 : 1 : 0.8, by vol.) from 1 g freeze-dried cells as described by Kates (1986) . Separation and identification of lipids was done by twodimensional chromatography on a silica gel TLC plate (Kieselgel 60 F254; Merck) as described previously (Raj et al., 2012) . Quinones were analysed by HPLC after extraction with a chloroform/methanol (2 : 1, v/v) mixture and purified by TLC (Imhoff, 1984; . Hopanoids were extracted according to Rohmer et al. (1984) and were separated on silica gel TLC plates (Kieselgel 60 F254; Merck) using double development with dichloromethane. The total hopanoid profile was detected by spraying with 0.1 % solution of barberine chlorohydrate in ethanol and visualizing the plates at 366 nm (Rohmer et al., 1984) .
Genomic DNA was extracted and purified according to the method of Marmur (1961) and the G+C content of the DNA was determined by HPLC (Mesbah et al., 1989) . Cell material for 16S rRNA gene sequencing was taken from an isolated colony. DNA was extracted and purified by using a Qiagen genomic DNA extraction kit. Recombinant Taq polymerase (Genei) was used for PCR. Primers (Chèneby et al., 2000) 59-GTTTGATCCTGGCTCAG-39 (F27) and 59-TACCTTGTTACGACTTCA-39 [R1489; according to the Escherichia coli 16S rRNA numbering system of the International Union of Biochemistry (Brosius et al., 1978; Lane et al., 1985) ] were used for PCR amplification, which was done as described by Imhoff & Pfennig (2001) and Imhoff et al. (1998) . The DNA sequences was double checked by sequencing both strands using F27 and F790 (59-GATACCCTGGTAGTCC-39) for forward and R1489 primers for reverse reaction. The nucleotide sequences were dideoxy cycle sequenced with fluorescent terminators (Big Dye; Applied Biosystems) and run in a 3130xl Applied Biosystems ABI prism automated DNA sequencer. Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were achieved using the NCBI-BLAST search (Altschul et al., 1990) and EzTaxon-e server (Kim et al., 2012) . The CLUSTAL W algorithm of MEGA 4 was used for sequence alignments and MEGA 4 (Tamura et al., 2007) software was used for phylogenetic analyses. Distances were calculated by using the Kimura two-parameter method (Kimura, 1980) in a pairwise deletion procedure. Neighbour-joining (NJ), minimum-evolution (ME) and maximum-parsimony (MP) methods in the MEGA 4 software were used to construct phylogenetic trees. Percentage support values were obtained using a bootstrap procedure. The taxonomic relationship between strain JC141 T and V. indigofera LMG 6867 T was examined using DNA-DNA hybridization. Genomic relatedness was determined using a membrane filter technique (Seldin & Dubnau, 1985) using a DIG High Prime DNA labelling and Detection Starter kit II (Roche). Hybridization was performed with three replications for each sample and the mean values are quoted as percentage DNA-DNA relatedness.
Cells of strains JC141
T were rod-shaped, 0.5-0.6 mm wide and 2.0-4.0 mm long. Cell division occurred by binary fission. Flagellar motility was not observed under the microscope but was also confirmed using the hanging drop method (Escherichia coli was used as positive control). Strain JC141
T grew chemoorganoheterotrophically [aerobically with pyruvate (0.3 % w/v) as carbon source/electron donor]. Fermentative growth [anaerobically, dark with glucose/fructose/pyruvate (0.3 % w/v)] could not be demonstrated. Only a few organic substrates supported growth of strain JC141 T (Table 1) . Strain JC141 T grew with ammonium chloride as nitrogen source. Denitrification was negative. Strain JC141 T showed no requirement for vitamins for growth and grew even in the absence of yeast extract (growth observed without yeast extract even after three subcultures); however, growth yields improved with addition of yeast extract (0.01 %). PHA granules were observed from nitrogen-starved cells of strain JC141
T . NaCl was not obligatory for growth of strain JC141 T ; it was able to tolerate only up to 0.5 %. Growth of strain JC141 T occurred in an unbuffered/buffered medium from pH 6.5 to 10 ( optimum between pH 8 and 8.5). The final pH of the medium remained unchanged at all pH tested. Strain JC141 T was mesophilic.
Strain JC141 T hydrolysed casein but not pectin, and gelatin was not liquefied. Strain JC141
T was amylase-, catalaseand oxidase-positive but chitinase-negative; by contrast, V. indigofera LMG 6867
T was chitinase-positive, but amylasenegative and negative for casein hydrolysis. Whole-cell absorption spectrum of strain JC141
T showed absorption maxima at 300, 350 and 395 nm, confirming the presence of indigoidine (Kuhn et al., 1965) . Strain JC141 T and V. indigofera LMG 6867 T were sensitive for the following antibiotics (mg per disc): chloramphenicol (10), gentamicin (120), kanamycin (30), nalidixic acid (30), penicillin-G (10), streptomycin (10), vancomycin (30) and tetracycline (30) (E. coli ATCC 25922 was used for comparison).
Whole-cell fatty acid analysis revealed that C 16 : 1 v6c/ C 16 : 1 v7c, C 16 : 0 and C 18 : 0 are the predominant fatty acids with minor amounts of C 10 : 0 , C 10 : 0 3-OH, C 12 : 0 , C 14 : 0 and C 18 : 1 v7c in strain JC141
T (Table 1) T differ from those of V. indigofera LMG 6867 T (Fig. S1b) by the presence of DPG in minor amounts, presence of unidentified amino lipids (AL1 and AL3), unidentified lipids (L1 and L3) and absence of unidentified lipids (L5 and L6). Q-8 (.98 %) was the major quinone of strain JC141 T and V. indigofera LMG 6867 T . Strain JC141 T had a bacteriohopane derivative (BHD1) and differed from V. indigofera LMG 6867
T in the absence of bacteriohopane derivative BHD2, diplopterol and unidentified hopanes (UH1, 5; Fig. S1c, d ).
The G+C content of the genomic DNA of strain JC141 T was 62.5 mol%. The phylogenetic relationship of strain JC141
T was examined based on its 16S rRNA gene sequence (1362 nt), and BLAST analysis revealed that strain JC141
T is a member of the genus Vogesella in the family Neisseriaceae of the class Betaproteobacteria [NJ tree shown in Fig. 1 ; the topology was similar for the ME and MP trees (data not shown)]. The highest sequence similarities were found between strain JC141
T and V. indigofera ATCC 19706 T (98.0 %), V. perlucida DS-28 T (96.4 %), V. mureinivorans 389 T (96.3 %) and V. lacus GR13 T (96.1 %). Strain JC141 T showed 45.8±4 % relatedness based on DNA-DNA hybridization with V. indigofera LMG 6867 T . The DNA-DNA hybridization value in the reciprocal reaction was 44.9±4 %. Levels of 16S rRNA gene sequence similarity to other species of the genera Pseudogulbenkiania, Gulbenkiania, Chromobacterium and Paludibacterium were in the range 92-93 %.
Strain JC141
T was distinct (Table 1 ) from its closest phylogenetic neighbour, V. indigofera LMG 6867 T , with respect to absence of motility, chitinase activity, hydrolysis of casein and starch, growth temperature range, presence of significant levels of C 16 : 0 , C 16 : 1 v6c/C 16 : 1 v7c and C 18 : 0, absence of a few hopanoids (BHD2, DPL, UH1 and UH5), presence of amino polar lipids (AL1, 3), limited (pyruvate, succinate, acetate) substrate utilization and relatively low genomic G+C content. Based on morphological, physiological, chemotaxonomic and genotypic differences from V. indigofera LMG 6867
T and other members of the genus Vogesella (Table 1) , we suggest a novel species to accommodate strain JC141 T , with the name Vogesella alkaliphila sp.
Chromobacterium pseudoviolaceum CCM 2076 T (AJ871128)

Chromobacterium violaceum TCC 12472 T (AE016825)
Chromobacterium piscinae CCM 3329 T (AJ871127)
Chromobacterium subtsugae PRAA4-1 T (AY344056)
Chromobacterium haemolyticum MDA0585 T (DQ785104)
Chromobacterium aquaticum CC-SEYA-1 T (EU109734)
Pseudogulbenkiania subflava BP-5 T (EF626692)
Paludibacterium yongneupense 5YN8-15 T (AM396358)
Gulbenkiania mobilis E4FC31 T (AM295491)
Gulbenkiania indica HT27 T (DQ415656)
Vogesella alkaliphila JC141 T (HE819389)
Vogesella indigofera ATCC 19706 T (AB021385)
Vogesella lacus GR13 T (EU287927)
Vogesella perlucida DS-28 T (EF626691) Betaproteobacteria. The tree was constructed by the neighbour-joining method using the MEGA4 software and rooted by using Burkholderia cepacia 717-ICPB 25 T as the outgroup. Numbers at nodes are bootstrap percentages (based on 1000 resamplings). The GenBank accession numbers for 16S rRNA gene sequences are shown in parentheses. Bar, 1 nt substitution per 100 nt.
Vogesella alkaliphila sp. nov.
nov. An emended description of the genus Vogesella is also proposed.
Emended description of the genus Vogesella Grimes et al. 1997 The description is as given previously (Grimes et al., 1997; Krieg, 2005) with the following modifications. Some species are deep royal blue with a metallic copper-coloured sheen due to the production of indigoidine. Motility is absent in some species. Casein, gelatin and starch are hydrolysed by some species. Major cellular fatty acids are C 16 : 1 v6c/C 16 : 1 v7c and C 16 : 0. Some species in addition have C 18 : 0 as a major fatty acid. Minor amounts of C 10 : 0 , C 10 : 0 3-OH, C 12 : 0 , C 14 : 0 and C 18 : 1 v7c are also present. PE and PG are the major polar lipids. Minor amounts of DPG, an unidentified aminolipid (AL2) and unidentified lipids (L2-5) are present. Major hopanoids are bacterial hopane derivatives (BHD1, 2) and unidentified hopanoids (UH1, 5). Minor amounts of diplopterol (DPL) are also present. The G+C content of the genomic DNA is 61.8-65.4 mol% (by HPLC).
Description of Vogesella alkaliphila sp. nov.
Vogesella alkaliphila [al.ka.li9phi.la. N.L. n. alkali soda ash (from Arabic al-qalyi the ashes of saltwort); N.L. adj. philus -a -um (from Gr. adj. philos -ê -on), friend, loving; N.L. fem. adj. alkaliphila loving (moderate) alkaline conditions].
Colonies are blue with a copper metallic sheen. Broth cultures are muddy coloured. Cells are small rods, Gramstain-negative, 0.5-0.6 mm wide and 2.0-4.0 mm long. Cells are non-motile and multiply by binary fission. Mesophilic. NaCl is not required for growth and tolerates up to 0.5 % NaCl. Pigment formation is due to the presence of indigoidine and the pigment is enhanced with glutamine. Optimum growth is at pH 8.0-8.5 (range 6.5-10). Catalase-, oxidase-and amylase-positive, but chitinasenegative. Casein is hydrolysed, but gelatin and pectin are not. Denitirification is negative, but indole production from L-tryptophan is positive. PHA granules are produced under nitrogen limitation. Good growth occurs with acetate, pyruvate and succinate. The following compounds are oxidized in the Biolog GN2 test system: cellobiose, Dfructose, a-D-glucose, myo-inositol, maltose, D-psicose, sucrose, trehalose, turanose, pyruvic acid methyl ester, succinic acid monomethyl ester, acetic acid, cis-aconitic acid, citric acid, formic acid, D-gluconic acid, D-alanine, glycerol and L-alanine; L-arabinose, L-fucose, lactulose, Dmannitol, melibiose, raffinose and D-rhamnose are not oxidized; additional characteristics are shown in Table S1 . Ammonium salts are used as good nitrogen sources. Sensitive to chloramphenicol, gentamicin, kanamycin, nalidixic acid, streptomycin, vancomycin and tetracycline. Major cellular fatty acids are C 16 : 1 v6c/C 16 : 1 v7c, C 16 : 0 and C 18 : 0 ; minor amounts of C 10 : 0 , C 10 : 0 3-OH, C 12 : 0 , C 14 : 0 and C 18 : 1 v7c are present. PE and PG are the major polar lipids. Minor amounts of DPG, unidentified aminolipids (AL1-3) and unidentified lipids (L1-4) are present. The major hopanoid is a bacterial hopane derivative (BHD1).
The type strain is JC141 T (5KCTC 32041 T 5LMG 27066 T ), isolated from Mau, Uttar Pradesh, India. The G+C content of the genomic DNA of the type strain is 62.5 mol% (by HPLC).
